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ABSTRACT 

DCIEM  was  tasked  to  examine  the  physical  training  aspects  of  the 
syllabus  at  Canadian  Forces  Officer  Candidate  School.  Changes  in 
aerobic  power,  body  composition,  muscular  strength  and  flexibility 
were  monitored  for  2 courses,  one  direct  entry  candidates  and  one 
with  commissioned  from  the  ranks  candidates.  The  incidence  of  injury 
and  lost  training  times  was  also  monitored  with  a special  register. 

All  candidates,  especially  the  younger  direct  entry  personnel 
arrived  on  course  with  higher  than  anticipated  levels  of  fitness  and 
consequently  showed  small  improvements  during  training.  Tliere  were 
significant  changes  in  body  composition  with  smaller  changes  in 
strength  and  flexibility.  The  relative  influence  of  the  scheduled 
physical  activities  and  tne  field  exercises  on  these  changes  are 
discussed.  Tlie  incidence  of  sick  parade  attendance  and  consequent 
time  lost  from  training  is  small  (about  1%)  and  probably  cannot 
be  further  reduced. 

Recommendations  to  achieve  greater  efficiency  and  utilization 
of  time  and  existing  resources  are  included. 
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INTRODUCTION 


DCIEM  was  tasked  by  Canadian  Forces  Training  System  (CFTS)  to 
examine  certain  aspects  of  the  basic  training  courses  for  officer 
candidates  and  recruits  to  the  Canadian  Forces.  This  report  deals 
with  two  courses  of  officer  candidates  at  Canadian  Forces  Officer 
Candidate  School  (CFOCS)  CFB  Chilliwack.  The  trainees  in  CFOCS 
7609  comprised  46  direct  entry  officers  (DEO)  with  the  addition  of 
14  candidates  from  other  countries,  who  will  be  referred  to  in  this 
report  as  foreign  nationals.  The  trainees  in  CFOCS  7610,  which  ran 
almost  concurrently  with  7609,  were  71  experienced  CF  personnel  who 
had  been  selected  for  officer  training.  These  personnel,  who  will 
be  referred  to  collectively  as  commissioned  from  the  ranks,  (CFR) , 
are  generally  older  than  the  DEO  trainees,  and  of  course  have  the 
benefit  of  previous  military  experience.  The  CFR  course  was  some- 
what shorter  with  less  emphasis  on  the  physical  nature  of  the 
training . 

This  report  examines  the  conditioning  response  of  the  candidates 
to  the  CFOCS  training  syllabus  from  several  aspects:  aerobic  power, 

changes  in  body  composition,  muscular  strength  and  flexibility, 
compliance  with  the  requirements  of  CFAO  50-1  and  sick  parade  attend- 
ance. Some  of  the  interrelationships  are  discussed  and  concl'  ions 
are  drawn  from  the  data  presented.  Recommendations  for  changes  in 
certain  aspects  of  the  training  are  included  for  consideration  by  the 
appropriate  agencies. 


METHODS 

The  personnel  tested  in  this  study  were  officer  candidates 
attending  two  CFOCS  courses,  7609  and  7610,  from  Sept  to  Dec  1976. 
Course  7609  included  young  direct  entry  candidates  from  Canada  and 
foreign  national  candidates  from  Caribbean  and  African  countries. 
Forty-six  direct  entry  candidates  and  fourteen  foreign  national 
candidates,  all  males,  were  tested  at  the  beginning,  during  the 
third  week  and  at  the  end  of  the  course  (initial,  interi-.  and  final 
tests,  respectively).  Course  7610,  co.mposed  of  C^R  personnel  com- 
prising seventy-one  men  and  one  woman,  was  tested  twice,  at  the 
beginning  and  at  the  completion  of  training. 

Aerobic  Power  - Aerobic  power  (VO2  max)  was  predicted  from  submaxi- 
mal  exercise  performed  using  the  MO.'J.iRK  bicycle  ergometcr.  The 
total  work  period  lasted  ten  minutes  at  a pedalling  speed  of  50 
rpm.  The  first  five  minutes  at  a workload  of  600  kpm/min  allowed 
the  subject  to  warmup  after  which  a second  five  minute  workload 
(usually  1200-1500  kpm/min))  was  selected  to  produce  a heart  rate 
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vhich  was  about  85%  of  maximum  preJLcted  from  age.  Heart  rate  during 
the  final  minute,  recorded  using  a Cambridge  ECG,  and  workload,  was 
used  to  nredict  VO?  max  according  to  the  nomogram  of  Astrand  and 
Rhyming Individuals  were  classified  into  one  of  four  categories 
of  VO2  max  proposed  by  Cooper and  shown  in  Figure  1. 

Body  Composition  - Skinfold  thickness  was  measured  at  three  sites 
(triceps,  subscapular  and  suprailiac)  using  Harpenden  calipers.  Tliese 
measurements  provide  an  estimate  of  body  fat  content  since  about 
50%  of  body  fat  is  located  subcutaneously.  A total  for  the  three 
sites  of  35  mm  is  considered  "ideal"  for  a young  male  whereas  50  mm 
is  a value  above  which  he  can  be  described  as  obese.  Skinfold  thick- 
ness measurements  can  also  be  used  to  calculate  percent  body  fat 
using  the  equations  of  Durnin  (1973)  and  Brozek  et  al  (1963) . Lean 
body  mass  is  obtained  by  subtracting  the  weight  of  body  fat  from 
body  weight , 

Pulmonary  Function  - Forced  vital  capacity  (FVC)  and  forced  expiratory 
volume  (FEVi)  was  measured  using  the  Monaghan  M403  pulmonary  function 
analyser.  Values  for  FVC  which  are  at  least  90%  of  that  predicted 
from  height  and  age  and  ratios  of  FEV^/FVC  x 100  which  are  greater 
than  70%  indicate  normal  lung  function. 

Flexibility  and  Muscle  Strength  - Hip  and  trunk  flexibility  were 
measured  using  the  Leighton  flexometer.  Hand  grip  strength  was 
measured  by  the  Stoelting  hand  dynamometer,  while  other  indirect 
tests  of  muscle  strength,  as  specified  in  CFAO  50-1,  were  carried 
out  by  the  B per  0 staff. 


RESULTS 

Figure  2 compares  candidates  from  courses  7609  and  7610  by 
age.  Whereas  78%  of  the  candidates  on  course  7609  were  aged  18 
to  24  years,  76%  of  7610  were  between  30  and  39.  The  data  in  this 
study  can  therefore  be  compared  with  values  for  CF  personnel  aged 
18-24  and  30-39  tested  on  previous  occasions  and  considered  to 
represent  the  average  for  the  Canadian  military  population. 

Aerobic  Fitness  - Table  1 shows  mean  values  for  VO2  max  and  running 
time  for  1.5  mile.  Although  candidates  on  course  7609  increased 
their  VO2  max  by  an  average  of  8%  during  the  first  three  weeks,  no 
further  improvement  was  observed  at  the  end  of  the  course.  Candidates 
on  7610,  tested  at  the  beginning  and  the  end  of  the  course,  showed 
no  significant  change,  in  VO2  max.  On  the  other  liand,  both  courses 
were  able  to  significantly  reduce  their  time  to  run  the  1.5  mile 
distance.  Table  1 also  contains  data  for  other  CF  personnel  of 


Categories  of  aerobic  power  based  on  standards  of  Cooper  for  age  25  and  using  Astrand  age  correction 
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comparable  age  and  it  is  evident  that  the  candidates  of  both  7609  and 
7610  achieved  above  average  levels  of  VO2  max. 

Figure  3 shows  the  percentage  of  course  7609  candidates  in  each 
category  of  poor,  fair,  good  or  excellent,  according  to  the  standards 
in  Figure  1,  and  corresponding  to  levels  2,  3,  4 and  5 respectively. 
Also  included  in  Figure  3 is  a similar  treatment  of  data  from  360 
other  CF  personnel  aged  18-24  years.  At  the  beginning  of  the  course, 
77%  of  the  candidates  tested  had  achieved  levels  4 or  5.  After  three 
weeks,  and  until  graduation,  95%  had  achieved  and  maintained  these 
levels.  Among  other  CF  personnel  of  the  same  age,  only  54%  were 
categorized  as  level  4 or  5. 

Figure  4 shows  the  distribution  of  VO2  max  into  the  four  cate- 
gories for  course  7610  and  for  554  CF  personnel  aged  30-39.  At  the 
beginning  of  the  course,  76%  were  rated  as  level  4 or  5 with  a 
decrease  to  66%  at  graduation.  By  contrast,  only  43%  of  other  simi- 
lar age  CF  personnel  had  achieved  these  levels  of  aerobic  fitness. 

If  level  5 alone  is  considered  the  percentages  at  the  beginning  of 
each  course  were  33%  and  15%  for  7609  and  7610  respectively,  compared 
with  527  17%  at  graduation.  By  comparison,  the  proportion  of 

other  < onnel  in  the  excellent  category  was  19%  for  age  18-24 

and  4 e 30-39 . 

ries  of  VO2  max  can  be  compared  with  performance  in  running 
the  x.j  mile.  At  the  beginning  of  course  7609,  61%  and  35%  of  the 
candidates  were  rated  as  level  5 and  4,  respectively,  according  to 
standards  in  CFAO  50-1.  At  the  end  of  the  course  7609,  81%  were 
rated  as  level  5 and  19%  as  level  4.  At  the  beginning  of  course  7610, 
the  percentage  rated  as  level  5 and  4 were  37%  and  56%,  respectively, 
and  this  improved  to  57%  and  43%,  respectively,  by  the  end  of  the 
course.  Both  courses  showed  an  improvement  during  the  training  and, 
at  graduation,  all  candidates  were  able  to  meet  the  minimum  require- 
ment for  the  1.5  mile  distance  (level  4). 

Body  Composition  - Table  2 shows  mean  values  for  skinfold  thickness, 
body  weight  and  lean  body  mass.  Candidates  on  course  7609  showed 
an  average  decrease  of  5 mm  in  skinfold  thickness  indicating  a loss 
of  body  fat. 

Since  there  was  no  significant  change  in  body  weight,  this  re- 
presents a gain  of  1.6  kg.  in  lean  body  mass,  presumably  an  increase 
in  muscle  tissue.  Candidates  on  course  7610  showed  an  average  de- 
crease of  9 mm  in  skinfold  thickness.  Again  since  body  V';eight  was 
unchanged,  this  represents  a loss  of  fat  and  a gain  of  1.8  kg  in 
lean  body  mass,  presumably  reflecting  an  increase  in  muscle  tissue. 
Table  2 also  contains  skinfold  thickness  data  for  CF  personnel  of 
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TABLE  1 

AEROBIC  FITNESS 

Comparison  of  7609  and  7610 
with  other  CF  personnel 


Course 

Test 

VO 2 max 
(ml/kg.  min) 

Running  time  for 
1.5  mile  (min) 

7609 

initial 

48.7 

10.1 

(n  = 60) 

interim 

52.7* 

- 

final 

53.2* 

9.6* 

CF  Personnel 

aged  18-24 

years 

44.1 

- 

(n  = 369) 

7610 

initial 

40.6 

11.1 

(n  = 72) 

final 

40.9 

10.5* 

CF  Personnel 

aged  30-39 

years 

34.5 

- 

(n  = 554) 

Values  are  means.  Significant  differences  from  th.c 
initial  measurement  by  paired  t-test  (p<0.01)  are 
indicated  by  an  asterisk. 
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76  09 
FINAL 


76  09 
I NITIA  L 


76  09 
INTERIM 


Distribution  of  course  7609  Into  categories  of  V0;>  max 


coiaparab Lc  age.  CanJidatea  on  course  7609  carried  much  less  fat 
than  others  at  the  same  age  in  the  CF  and  7610,  while  not  very 
different  at  the  beginning  of  the  course,  graduated  with  an  average 
skinfold  thickness  which  was  narl.edly  less  than  tlie  average  for  the 
CF. 

Ti.j  sum  of  three  skinfold  thickness  measurements  for  course 
7609  ar.'  categorized  in  Figure  5 as  less  than  35  mm  (lean)  , 35-50  rcr. 
(accepta.hle)  or  greater  than  50  msi  (too  much  body  fat).  7U..so  in- 
cluded is  a similar  treatment  of  data  for  327  other  CF  personnel 
aged  18-2-'t  years.  At  the  beginning  of  the  course  7609  only  12Z  of 
the  candidates  had  total  skinfold  thicVmess  greater  than  50  nn  and 
this  proportion  declined  to  5%  at  graduation.  By  comparison,  among 
other  CF  personnel  of  the  same  age  the  percentage  was  19Z.  Fig".re 
6 shows  the  distribution  into  the  sane  three  categories  for  course 
7610.  .Although  46%  of  the  candidates  had  a total  skinfold  thick- 
ness in  excess  of  50  run  at  the  beginning,  the  percentage  declined 
to  24%  at  graduation.  By  contrast,  other  CF  personnel  of  comparable 
age  shovel  52%  with  total  skinfold  thickness  greater  than  50  men. 


DISCUSSIO.N 

Aerobic  Power  - The  principle  aim  of  this  study  was  to  examine  the 
effects  of  the  CFOCS  training  syllabus  on  the  trainees  with  additional 
attention  to  change.-;  in  fitness  and  the  accompanying  incidence  of 
injuries  and  complaints  resulting  in  a loss  of  training.  The  response 
to  training  involves  many  changes  including  Increases  in  aerobic 
power,  gains  in  muscular  strength  and  alterations  in  body  composition, 
all  of  which  may  be  regarded  a.s  the  training  effect.  In  the  context 
of  CFOCS  training,  this  derives  from  both  scheduled  physical  train- 
ing activities  and  the  field  exercises  which  are  an  important  com- 
ponent of  the  course.s.  ITnile  it  was  anticipated  that  some  benefit 
would  accrue  from  the  field  exercises,  improvement  in  fitness  levels 
is  not  a major  objective;  the  teaching  of  military  skills  and  the 
application  of  stres.s  through  fatigue  and  hard  work  being  p.aramount 
considerations . 

Nevertheless,  it  is  possible  to  assess  the  potential  aerobic 
training  effect  of  an  e.xercise  by  considering  the  energy  cost.  The 
only  field  activity  which  lends  itself  to  assessment  with  regard 
to  training  for  aerobic  fitness  is  walking  with  and  without  loads 
on  level  and  uph.ill  terrain  ( Ln  the  Chilliw.ick  area  this  is  l.argely 
over  gra.el  roads).  Tables  3 and  4 show  the  energy  cost  of  this 
activity  expressed  as  a percent  of  VOj  max.  For  exercise  lasting 
1-2  hours,  an  intcn:.Lty  wiiich  is  60%  of  VO2  ma;-;  sliould  produce 
.some  improvement  in  aerobic  fitness.  It  is  appirent  that  for 
personnel  in  tlie  good  (level  4)  category,  carrying  a 40  lb  pack  at 
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P o r c c n t 


76  09 
F INAL 


76  09 
I NITIAL 


Fi'^.ure  5:  Distribution  ot  course  7609  iatc  cutogories  of 


kinfold  thickness 


Per  cent 
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4.0  -ph  will  produce  the  required  training  effect.  Tables  3 and  4 
provide  guidelines  whereby  times,  distance  and  terrain  can  be  selected 
to  ensure  that  field  exercises  produce  an  improvement  in  aerobic  fit- 
ness . 


Most  of  the  aerobic  training  effect  from  the  scheduled  physical 
education  classes  and  early  morning  runs  occurred  in  the  first  few 
weeks.  Our  interim  report  (after  3 weeks  on  course)  showed  signi- 
ficant improvements  in  aerobic  power,  particularly  for  those  candi- 
dates at  Che  lower  end  of  the  range,  with  no  significant  change  there- 
after. This  non-linear  response  was  not  unexpected;  the  greatest 
rate  of  improvement  normally  occurs  early  in  any  training  regimen. 
However,  the  lack  of  significant  change  after  3 weeks  indicates  that 
an  increased  stimulus  at  this  point  was  necessary  to  continue  the 
improvement.  It  must  also  be  remembered  that  these  candidates, 
particularly  the  DEO  personnel,  were  exhibiting  a high  level  of 
fitness  after  3 weeks  and  further  improvement  would  have  required  a 
much  greater  investment  of  time  and  effort. 

To  achieve  the  maximum  gain  from  time  and  effort,  Che  design  of 
any  program  to  improve  aerobic  fitness  should  consider  the  initial 
fitness  level,  the  desired  level  and  the  appropriate  weighting  of 
duration,  intensity  and  frequency  of  exercise.  Having  determ.Lned 
a safe  initial  activity  level,  the  parameters  of  duration,  intensity 
and  frequency  can  be  adjusted  as  desired  to  maintain  a stimulus  and 
prevent  the  development  of  a fitness  plateau.  With  respect  to  the 
CFOCS  program,  the  early  morning  run  of  1.5  miles  lias  proved  effect- 
ive. However,  as  proficiency  increases  the  length  of  time  at  which 
the  heart  rate  is  sufficiently  elevated  to  provide  a training  stimu- 
lus decreases.  Typicallv,  if  the  run  is  completed  in  12  minutes  or 
less,  the  training  stimulus  will  apply  for  only  the  last  5 to  8 
minutes.  A longer  distance,  say  3 miles,  will  provide  a stimulus 
for  about  20-25  minutes,  if  the  elapsed  time  is  30  minutes  (level  4). 

A sample  program  for  CFOCS  candidates  might  include  the  following 
progression  of  events: 

a)  introduce  a daily  walk/run  of  1.5  miles  with  no 
specified  time  for  completion. 

b)  when  all  candidates  can  cover  this  distance  in  leas 
than  15  minutes,  increase  the  distance  to  3 miles  of 
jogging  with  a target  time  of  35  minutes. 

c)  gradually  reduce  the  time  allotted  to  30  minutes 
(level  4)  and  finally  25  minutes  (level  5). 
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TABLE  3 


TRAINING  EFFECT  OF  WALKING  WITH  /vND 
WITHOUT  LO.TDS  (LEVEL  TERR<UN) 

Body  weight  = 160  Ib;  terrain  factor  for  gravel  road  = 1.1 


Load 

weight 

(lbs) 

Walking 

speed 

(mph) 

Energy 

cost 

(kcal/hr) 

% VO 2 max 
(good) 

% VO2  max 
(excellent) 

3.0 

321 

27 

23 

0 

3.5 

400 

35 

29 

j 

4.0 

489 

53 

44 

3.0 

358 

39 

32 

i 25 

3.5 

449 

48 

40 

4.0 

552 

59 

49 

3.0 

385 

41 

34 

40 

3.5 

485 

52 

43 

4.0 

595 

64 

53 

3.0 

406 

44 

36 

50 

3.5 

509 

55 

45 

4.0 

626 

67 

36 

VO2  max  = 51.6  ml/kg/min  for  excellent  and  A2.6  nl/kg/min  for  good 
(Cooper,  1968) 
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TABLE  4 

TRAIMING  EFFECT  OF  WALKI.N'G  WITH  AND 
WITHOUT  LOADS  (5%  GIOVDE) 


Body  weight  = 160  lb;  terrain  factor  for  gravel  road  =1.1 


Walking 

speed 

(mph) 

Energy 

cost 

(kcal/hr) 

Z VO2  max 
(good) 

1'  VO2  max 
(excellent) 

2.5 

412 

44 

37 

0 

3.0 

507 

55 

45 

3.5 

618 

67 

55 

2.5 

463 

50 

41 

25 

3.0 

573 

62 

51 

3.5 

701 

76 

62 

2.5 

498 

54 

44 

40 

3.0 

617 

66 

55 

3.5 

756 

81 

67 

2.5 

524 

56 

47 

50 

3.0 

650 

70 

58 

3.5 

796 

86 

VO2  max  = 51.6  ml/kg/nin  for  excellent  and  42.6  ml/kg/min  for  good 
(Cooper,  1968) 
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The  guiding  principle  throughout  should  be  a gradual  increase  oJ 
activity  and  energy  expenditure.  Near  inaxiiaum  effort  should  be 
avoided,  especially  for  the  CFR  personnel,  until  near  the  end  of 
the  course  when  adequate  conditioning  will  have  occurred  to  render 
such  attempts  safe;  and  then  only  as  a raeans  of  assessing  fitness. 

The  graded  approach  to  aerobic  conditioning,  aside  from  reducing 
the  risk  of  an  unfortunate  cardiac  event  will  also  reduce  the  inci- 
dence of  trauma  of  muscle  and  ligament  injury.  It  is  worth  noting 
that  the  1.5  mile  run  was  introduced  into  the  CF  as  a test  of 
aerobic  fitness  and  it  was  never  intended  that  this  dif^tancc  should 
be  regarded  as  an  adequate  training  stimulus. 

MUSCULAR  STRENGTH  AND  FLEXIBILITY 

The  increase  in  lean  body  mass,  presumably  muscular  development, 
suggests  that  an  increase  in  muscular  strength  should  have  occurred 
during  the  training  period.  The  only  direct  measurement  was  liandgrip 
strength  which  showed  a small  but  significant  increase  for  both 
groups.  Indirect  measurements  (sit-ups,  chin-ups  and  vertical  jumps) 
were  administered  by  the  BPERO  staff  to  candidates  on  both  courses, 
illiile  some  improvement  was  evident,  it  is  difficult  to  quantify  since 
the  candidates  were  expected  to  meet  the  CFAO  59-1  standards  and  were 
not  required  to  put  forth  a maximu.m  effort  except  where  this  was 
necessary  to  meet  the  standard.  Although  23  out  of  76  were  unable 
to  meet  the  chin-up  requirements  initially,  all  but  tliree  were  success- 
ful in  the  final  test. 

The  reported  difficulties  with  some  aspects  of  the  confidence 
course,  notably  the  overhead  rope  traverse  and  the  wall  climbs  were 
attributed  to  insufficient  upper  body  strength.  Since  nearly  all  of 
the  candidates  were  able  to  meet  the  CF  standards  for  chin-up  during 
the  final  testing  period,  it  may  be  necessary  to  rationalize  the 
current  standards  and  the  military  skills  requirements.  Inadequate 
upper  body  strength  is  sometimes  accompanied  by  back  problems  when 
strenuous  activity  is  undertaken.  Tlie  absence  of  reported  back  pro- 
blems in  the  MIR  sick  parade  register  does  not  support  the  contention 
that  this  Is  a limiting  factor  in  the  severity  of  physical  training 
stress  currently  applied  at  CFOCS. 

Although  there  are  no  flexibility  standards  applicable  to  the 
CFOCS  training,  DCIDl  conducted  two  trunk  and  hip  flexibility  measure- 
ments on  all  candidates  on  each  testing  occasion.  Both  measurements 
showed  a significant  improvement  in  both  groups.  The  improvement 
was  evident  at  3 weeks  (interim  test  7609)  with  no  further  change  at 
the  final  test.  While  there  is  no  evidence  to  suggest  that  this 
early  improvement  in  flexibility  is  related  to  the  low  incidence  of 
back  problems,  the  emphasis  on  conditioning  in  the  early  phases  of 
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CFOCS  training  syllabus  would  certainly  be  beneficial. 


BODY  COMPOSITION 

Changes  in  body  weight  are  not  always  an  accurate  reflection  of 
body  cocposition.  While  an  increase  in  body  weight  usually  reflects 
an  imbalance  between  caloric  intake  and  energy  expenditure,  it  nay 
not  mean  an  increase  in  tiie  proportion  of  fat  to  lean  tissue.  In  the 
same  vein,  response  to  a progr  in  of  exor^ is-e  frequ  .-nt  ly  reduces  the 
proportion  of  fat  with  no  change  in  total  body  weight.  Indeed,  a 
frequently  heard  complaint  about  no  weight  loss  after  a few  weeks  of 
exercise  indicates  the  lack  of  understanding  of  tlie  changing  re- 
lationships of  the  major  components  of  body  composition. 

Measurement  of  skinfold  thickness  provides  a reliable  estimate 
of  total  body  fat  and  is  therefore  a more  useful  indication  of  body 
composition  than  changes  in  body  weight.  Criteria  for  the  sum  of 
three  skinfold  measurements  (I3SKF)  used  by  DCIEM  are  those  recommended 
by  the  International  Biological  Program  1968  and  used  in  Fig.  5 where 
three  categories  are  recognized: 


a) 

lean  - less 

than  35  mm, 

b) 

acceptable  - 

35  to  50  mm,  and 

c) 

unacceptable 

- greater  than  50  mm. 

Of  greatest  concern  is  the  third  category  where  the  risk  to  health  is 
considered  to  increase  as  the  skinfold  thickness  increases. 

The  initial  differences,  evident  in  mean  values  for  I3SKF  for 
7609  (35.5  mm)  and  7610  (50.3  mm)  represent  the  usual  increase  with 
age.  In  both  cases  there  is  a significant  decrease  at  the  end  of 
training  with  no  change  In  body  weight,  indicating  an  increase  in 
lean  body  mass.  These  values  contrast  sharply  with  similar  data 
accumulated  by  DCIEM  from  other  CF  personnel  in  the  same  age  ranges 
(Table  2).  For  both  age  groups,  the  CFOCS  candidates,  even  before 
training,  demonstrated  less  body  fat.  Vtiether  this  is  the  result  of 
the  selection  process  within  the  CF  or  represents  a natural  selection 
on  the  part  of  current  prospective  candidates  is  not  known. 

The  changes  in  body  composition  are  especially  interesting  in 
relation  to  the  overall  physical  Intensity  and  resulting  energy 
expenditure  by  the  trainees.  Although  there  wore  a few  complaints  of 
not  enough  time  to  eat,  most  of  the  candidates  commented  on  their 
increased  food  consumption  while  on  course.  This  was  particularly 
true  for  7610  (CFR)  candidates,  many  of  whom  had  become  conscious 
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of  increasing  weight  and  were  restricting  their  caloric  intake  prior 
to  arrival  at  CFOCS.  The  significant  reduction  in  skinfold  thick- 
ness coupled  with  an  augmented  food  intake  suggests  a particularly 
sedentary  lifestyle  before  selection  for  training  at  CFOCS.  This 
observation  was  confirmed  through  individual  discussions  with  mem- 
bers of  the  course,  many  of  whom  ruefully  admitted  to  not  having 
worked  so  hard  for  years. 


SICK  PARADF  ATTENDANCE 

One  of  the  original  aims  of  the  study  was  to  ascertain  the  re- 
lationship, if  any,  between  the  level  of  physical  fitness,  the 
frequency  and  the  type  of  injury  and  the  progression  of  the  course. 

At  the  request  of  DCIEM,  the  base  medical  clinic  set  up  a special 
sick  parade  register  (CF  2100)  which  was  used  to  record  all  visits 
to  the  clinic  by  members  of  CFOCS  7609  and  7610.  A total  of  238 
entries  are  listed  bett'feen  30  September  and  8 December  1976. 

After  exclusion  of  the  data  for  the  foreign  nationals  there 
were  104  visits  to  the  clinic  by  45  candidates.  Of  these  visits, 

76  were  "initial"  visits  occasioned  by  a specific  injury  or  complaint 
while  28  were  follow-up  visits.  There  were  6 admissions  to  hospital 
accounting  for  17  days  and  the  "light  duty”  disposition  accounted  for 
94  man-days.  The  "light  duty"  involved  excusal  from  participation 
in  the  field  exercises  and  physical  training  sessions. 

A further  sub-division  of  the  76  initial  visits  disclosed  24 
which  were  considered  to  be  purely  "medical"  and  unrelated  to 
participation  in  the  physical  aspects  of  the  course  in  instruction. 

The  remaining  52  initial  visits  are  assumed  to  have  been  more  directly- 
related  to  the  physical  demands  of  the  course  and  in  this  sense, 
could  be  considered  "preventable".  Table  5 lists  the  anatomical 
location. 

To  what  extent  these  injuries  or  trauma  were  truly  preventable 
is  difficult  to  determine.  It  can  be  speculated  that,  had  the 
reporting  individual  possessed  a higher  level  of  ph-ysical  fitness, 
many  of  these  injuries  would  not  have  occurred.  In  some  cases,  tiiis 
is  probably  true  as  e.g.  the  examining  physician  describes  the 
patient  as  being  "too  fat"  whereas  in  other  cases  the  problem  is 
"blisters"  resulting  from  ill-fitting  footwear  and  not  attributable 
to  physical  conditioning  per  se. 

It  has  also  been-  suggested  that  many  of  these  problems  could  be 
avoided  if  the  candidates  were  better  prepared  for  the  rigors  of 
field  exercises  during  the  early  part  of  the  course.  Tais  nay  have 
some  validity  since  many  of  the  complaints  occur  during  or  immediately 
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after  the  field  exercises,  liliother  additional  tine  sitould  be  pro- 
grairmed  early  in  the  course  to  acconnodate  this  will  depend  on  the 
several  other  time  demands  and  objectives  of  the  training  staff.  The 
ratio  of  MIR  visits  to  candidates  on  course  (foreign  nationals  ex- 
cluded) is  117/114  = 1.1  for  7609  and  7610  combined,  compares  with 
a ratio  of  1.8  and  2.6  recorded  for  2 courses  in  1975.*"^'  So  long 
as  one  of  the  objectives  of  the  course  is  to  provide  a stressful 
situation  in  a military  environment  where  chronic  fatigue  and 
"pressure"  are  intentional,  some  injuries  and  trauma  are  almost  in- 
evitable. Slipping  iron  a rock  and  turning  an  ankle  v/ill  not  neces- 
sirily  lie  prcvnnt.-d  by  more  p'-.y,-;  ical  pr'^parat  ion  alibo'r'h  the  Ilb’!'-- 
hood  of  severe  injury  is  reduced. 

It  is  probably  also  inevitable  that  there  will  be  som.e  voluntary 
withdrawals  occasioned  by  the  physical  nature  of  the  training.  These 
losses  are  not  fully  accounted  for  above  since  some  may  have  with- 
drawn before  appearing  in  the  sick  parade  register.  Analysis  of  the 
initial  physiological  testing  data  and  subsequent  withdrawals  does 
not  reveal  any  correlation  suggesting  that  attitude  and  other  psycho- 
logical considerations  as  well  as  physical  capacity,  or  the  lack  of 
it,  is  an  important  factor  in  determining  whether  an  individual  will 
persevere  and  graduate  from  the  course. 


C0^(CLUSI0:i 

It  is  apparent  that  the  candidates  on  CFOCS  courses  7609  and 
7610,  upon  arrival  at  CFOCS,  possessed  above  average  levels  of 
aerobic  fitness  compared  to  other  CP'  personnel  of  comparable  age. 
Personnel  on  7609  achieved  a further  improvement  after  three  weeks 
which  was  maintained  throughout  the  remainder  of  the  course.  Per- 
sonnel on  7610  showed  no  improvement  during  the  course  although  they 
were  able  to  reduce  the  time  to  run  tlie  1.5  mile  distance.  These 
findings  indicate  that  the  scheduled  physical  conditioning  activities 
are  effective  in  the  early  part  of  the  course  for  the  DEO  (7609) 
candidates.  If  it  is  desired  to  continue  the  improvement  throughout 
the  remainder  of  the  training  it  will  be  necessary  to  increase  the 
time  and  effort  devoted  to  this  phase  of  the  training.  T'ne  reduced 
level  of  physical  activity  scheduled  for  the  CFR  (7610)  candidates 
is  not  sufficient  to  provide  a significant  training  effect  for  the 
group  although  many  individuals  did  achieve  an  increase  in  aerobic 
fitness . 

Changes  iti  flexibility,  body  composition  and  muscle  strength 
were  evident  for  personnel  from  both  courses.  With  tli,-  exception 
of  indirect  measurements  of  strength  (push-ups  >,tc.),  there  ,»re  no 
applicable  standards  in  the  CF.  For  those  in  the  combat  arms 
.Specialties  there  may  be  a requirement  for  a liighcr  level  of  mus- 
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TABLE  5 

AN'ATOMICAL  DISTRIGl'TION  AND  F’REQl'LNCY 
OF  INJURIES  OR  COMPLAINTS 


Anatomical  Site 

Number  of  Visits 

Shoulder 

1 

Thorax 

1 

Back 

1 

Upper  Leg 

1 

Lower  Leg 

6 

Knee 

11 

Ankle  & Heel 

16 

Foot 

15 

TOTAL  52 

92%  of  the  visits  involve  the  lower  extremity. 

The  reported  weakness  in  upper  body  and  back  strength 
is  not  reflected  in  complaints  involving  the  upper  body 


or  back. 
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cular  strength.  The  DCIEM  criteria  for  skinfold  thickness  have  been 
accepted  but  have  not  been  promulgated  by  the  Surgeon  General.  All 
of  the  changes  indicated  are  considered  to  be  beneficial  and  each 
candidate  should  be  encouraged  to  maintain  these  levels  of  accoiaplish- 
ment . 


The  incidence  of  sick  parade  visits  and  the  resulting  lost 
training  tine  is  approximately  one  percent  of  the  scheduled  syllabus. 
This  is  notably  less  than  the  incidence  reported  earlier  and  pro- 
bably represents  a minimum  when  the  physical  nature  of  the  course 
is  considered. 


RECOMMENDATIONS 

The  following  recommendations  are  offered  with  the  realization 
that  the  overall  objectives  and  time  constraints  of  the  CFOCS  syllabus 
may  necessitate  compromises. 

1.  Liaison  and  consultation  between  the  BPERO  staff  and  CFOCS 
training  staff  should  be  used  to  greater  advantage  in 
planning  and  implementing  the  physical  training  and 
conditioning  aspects  of  the  syllabus. 

2.  Subject  to  (1)  t'ne  early  morning  exercise  period  should 
bo  modified  to  gradually  increase  the  duration  of  the 
exercise  to  approximately  30  minutes  and  a distance  of 
3 miles. 

3.  As  a corollary  to  (2)  the  1.5  mile  distance  should  be 
used  only  for  its  original  purpose  as  a test  procedure. 

A.  So  far  as  is  possible,  the  conditioning  activities  should 
be  progressive  and  continuous  without  interruptions  longer 
than  2 or  3 days.  Long  interruptions  followed  by  a period 
of  intensive  activity  are  more  likely  to  result  in  injury 
and  severe  discomfort. 

5.  An  attempt  should  be  made  to  communicate  to  the  trainees 
an  understanding  of  the  principles  of  conditioning,  an 
awareness  of  the  positive  relationship  to  health  and  an 
encouragement  to  maintain  a high  level  of  proficiency 
after  graudation. 


REFERENCES 


O') 


1.  ASTRAND,  P,0.  & RilYMIN'G,  I.,  A nomogram  for  the  calculation  of 

acrobii_  capacity  (pliysical  fitness)  from  pulse  rate  during 
submaximal  xrork.  J.  Appi.  Physiol.  7:  218-221,  1954. 

2.  COOPER,  K.H.,  A means  of  assessing  maximal  oxygen  intake.  J. 

Amer.  Med.  Assoc.  203;  201-204,  1963. 

3.  Sur.mary  of  discussions  - Conference  at  Training  Command  Head- 

quarters Winnipeg,  April,  1975. 


I 


l.'nclassif  i eil 


SecuMly  CUtsif <cJti9n 

DOCUryiEIMT  CONTROL  DATA  - R {To 

(S**c»if*tv  body  dbstrjct  and  annot.Tfion  must  b**  .'.**<*n  t*ie  ovojit  (JocuT»*.tfnt  is 


1 ORIGINATING  ACTiVlT'v 


DC  I EM 


3.  DOCUMENT  TITLE 


2.1.  UOCUMENi  StCUHlTY  ClASSIMCATION 

Unclassified 

2i)  Gaoup 


AN  EVALUATION  OF  THE  PHYSICAL  TRAINING  OF  OFFICER  CANDIDATES  AT  CANADIAN 

4 DESCRIPTIVE  NOTES  (Tyfip  of  report  .md  inclusive  d.itesl 

Technical 

5.  AUTHORIS'  iLast  na.me.  f.rst  name.  rriKkUi-  .nitiai) 

Allen,  C.L.,  O’Hara,  W.J.,  Myles,  W.S.,  Townshend,  R.D.,  Brown,  T.E. 


6 DOCUMENT  DATE 

March  1977 

8d.  PROJECT  OR  GRANT  NO 


8b.  CONTRACT  NO. 


7a.  TOTAL  NO  OF  PAGES  7b  NO.  OF  REFS 

25  1 3 

9a  ORIGINATOR'S  DOCUMENT  NUM3ER(SI 


9d.  other  DOCUMENT  fJO.fS)  (Any  other  nurrbers  that  may  be 
assigned  this  documentJ 


to.  DISTRIBUTION  STATEMENT 

Unlimited 

11.  SUPPLEMENTARY  NOTES 

12.  SPONSORING  ACTIVITY 

\ 

DCIEM 

13  ABSTRACT 


DCIEM  was  tasked  to  examine  the  physical  training  aspects  of  the  sylla- 
bus at  Canadian  Forces  Officer  Candidate  School.  Changes  in  aerobic  power, 
body  composition,  muscular  strength  and  flexibility  were  monitored  for  2 
courses,  one  direct  entry  candidates  and  one  with  commissioned  from  the 
ranks  candidates.  The  incidence  of  injury  and  lost  training  times  was  also 
monitored  with  a special  register. 


All  candidates,  especially  the  younger  direct  entry  personnel  arrived 
on  course  with  higher  than  anticipated  levels  of  fitness  and  consequently 
showed  small  improvements  during  training.  There  were  significant  changes 
in  body  composition  with  smaller  changes  in  strength  and  flexibility.  The 
relative  influence  of  the  scheduled  physical  activities  and  the  field  ex- 
ercises on  these  changes  are  discussed.  The  incidence  of  sick  parade 
attendance  and  consequent  time  lost  from  training  is  small  (about  ]%)  and 
probably  cannot  be  further  reduced. 

Recommendations  to  achieve  greater  efficiency  and  utilization  of  time 
and  existing  resources  are  Included. 


nsii 

7 b -3  < I 


physical  fitness,  physical  training,  ey.crcise,  aerobic  power, 
body  composition,  training  injuries 


PJSTRUCTIONS 


0‘VG- AT AC*^iViTY  rr>:ir  n jrr**  ancJ  Jjjrtjss  of  t It* 
-jtt'oo  t •?  


■ • • " T StCU-"  r b C'_ 

CMl»Sil«Cof'0'l  J,  '.n- t 

r»'  •' '■»v*-r  apvvtc  »b'  •* 


i sy-ic.ij.  .•.ir*'iny 


s-?cuf»ry  ; £»  ■ .c*'On  *;roup  numb-r.  Tht»  tb'?e 
9'  .K-’  ilefinerl  in  A-'C-f  ' ‘.‘■‘o'  th3  L>RB ‘iec'jf'ty  R^gu'.iVons. 

DOCUViirjT  TITLE  Entar  tr*.  jj^^.plate  clocurnent  litl«j  in 

Ciy  tjl  Tiite-i  in  a”  ci'^s  tx*  cr  c'iss»fi*?d.  If  o 

.Jdscrjptt.'e  t;:'tr  c,in'o*  D-i  .v.rnobj 

C'.’fjn.  '.ho.\  title  c'jsiiificDticn  .v  **'  thi  us-..3l  one-Cip'tdl  letter 
2hbr*»-.'i3fc»n  in  piuentneses  dviy  fo!lovv»n«;  title. 

D"  nVE  fNiOT^G  E'’-*?'  ci'-’3ory  of  docurrienL  e.g. 

f r\i  n!  r.jiort,  tec*imcal  nor-  O'  technical  l'*trer.  If  dppiopri- 
*it-.  r tne  ivpe  of  d- ^ T •'■•f o’-ogress, 
s-ii  'm^ry.  annual  or  f.nal.  Gi*e  thJ  inclustv-*  elates  -Aihen  a 
specific  reporting  per.oci  li  covered. 

AUTMOHISI;  Enter  the  si  of  au'^horls)  as  s.hown  on  or 

ic*  rh--*  (lacument,  £nt>’r  list  • j"'j,  * ^sf  nain^.  middle  nit'.il. 

If  m.'  tj.  V,  show  ra^'V.  The  -j"*-*  o*  the  prinr.pai  author  is  an 
3b>o^.ite  ntinimurn  req».iri'rr>e"t. 

DGCU*.*E'\T  DATE'  Erter  •"'?  n'?*e  (month,  y*>ir)  t»f 
Estah'nhm-rit  aporoval  c A''  Cb‘  an  of  tn.>  d-acument. 


TOVA;  Of  rA-^ 

» -'I  •^nr.n'il  s'-J-l  ’ f*  • 

n‘  f ,vS  r.ontaining  irto  r 

•.  '-r'-.a  Qp  HPPcpt'.'-7 

ft*'--  ' ••cit-d  m try  U-f  ■■* 


le  tOi.it  pjje  CO  .f;t  ,,hourJ 
J f*  _ r>n*ai  J^*.a  I'Urnb'.ff 


***r  f i<*  nu  ;iO“"  O' 


OR  GRA*';! 


'.h  . h r* ' ti ) ; j«-r' 


I*  op-.)*oor*1t*;,  -rif.  th  • 
' O-'OjP'  r '>  f.  - ■ t O irnta-jr 


C.0*-TRA7T  NUVPER  ' t ar?n' 'or.  Iff!,  enfer  the  .^ppt.v  .ih'* 
ft  , • Y und^r  'Ah"  h Th-  nb ‘ . . it  v.'  «tte'i. 

r>c*|  - .\Ai  OR‘3  0-JOjV  = *.T  •*  Enjor  the 

• )f  . Oc  .ir.enr  • • / - tji>cu  i.’ni  w-  r'-» 

•j. « • I -‘fl  and  cont’  • 4 ''  d.ng  ar  * . *’7  Tn.s 

«.  ••*.  t m nr  tn:  u-*’  tt  * ■ - ‘ iJ-f'  ilt. 


9o.  OTHcr  DOCLlWcl'IT  TIUVSER'S).  If  the  document  ha*  fieen 
css  :rt-d  any  .nther  da'-om-n:  nyn*b-*rs  • ' th—  by  the  or  iinator 
O'  Ly  * * ■ \ .i'io  f”  :•  t". . number  I 

1 5i.  0 ..  . • - J * ■ * ■.  C>r  \Ti  ■ IT.'  c.-tor  . . < J'f-.,tJt  on',  “ill 

fi.'fh-r  it.on  of  tfi**  otn.tr  thin  tha*- 

b,  ' -■  *,  c ji'.d'taf  on,  usir.i  st.jn-iitr,'  sta'emf nf‘  sjch  as 

n ) "U  jahf*-d  i»*  j i-s»-f  > m IV  rb*i»n  ccpies  of  f*'i; 

ciocu'^**nt  from  « d-fonce  fJocurn»*nt.4t'On  center.** 

(21  “Af''n'>  in**en.jnf  a''i1  d'S>eminat.an  of  this  document 

l>  rot  .*  «v' 'rl  without  pfi'lf  upprov-^l  frnm 

or-gif.it-ag  activity  " 

11.  SUPPLEMENTARY  NOTES  U'e  for  a.^ditional  explanatory 
notes. 

12.  SPONSORING  ACnviTN  E'‘f«r  thjn^m-»of  the  d’carrmental 
pfOi®ct  oR'ce  or  labo'atory  spon;or»ng  t.he  roiearcb  and 
development.  Include  address. 

13.  abstract  Enter  an  abstract  giving  a bnef  and  fectcal 
surnrra'v  of  th»  tfocnm.int,  oven  though  d may  also  aoceer 
fti'ie-y^h^'e  *n  th«  l)ociv  of  The  document  It^elt.  It  is  h gniy 
desirable  that  the  .abstract  of  c’assif'ed  rfoc*jm.»nts  be  -nclassi* 
firtd.  Ejch  paragraph  of  the  abstract  shall  ei'd  with  an 
indication  o*  the  secu’ity  c‘ass  tt.at'O.n  01  »he  information 

in  Th-»  paragraph  hjnliss  th»  do:um->nf  d?e.'f  •$  uncfas;*.'>erfl 

r -pi e .-nfed  o<  (TS|,  (3),  (Ci,  c (UL 

Tn*  Nrgth  of  tfi©  >hnulri  be  n.-r.itef|  to  20  s.ngle-spac*«i 

sfa.na<tf;  *vpewfd;en  Ir  e>.  /' i inches  'o."?. 

lA,  KEY  \'>OR2o  Kev  Wj-psa'C  t-chn'c-sl'y  ••w3r*.-gfu‘  terms  or 
short  ph'  ;3f»s  ih.it  rhvj,;te''.e  i ciaci  ^ -nt  a-.d  coulo  h*»  h.?ipful 
in  rsfi'orjinq  the  rlocumfit.  Kuy  v.'orp:  shoulj  be  seier,t.j  so 
tn..f  no  security  c'.5i5du.at>on  15  rtouire  < Identd  such  as 
fOu  Qf  f*"!  norf-l  d'X'rjr.,'*  on . trad**  n.im»_  rnibtjfy  prc.ect  code 
i fme,  Q-cof;*onic  Ioc-i;»t  « ma,  b-  us*»'f  us  kn-,*  >vO'i1j  but  vvh 
bi*  fol  ti,  in  n l .-.inon  '*■  t**!h  real  con'.*xt. 
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